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3,600 ·≈– 4,800 «—μμå ·≈–„™â‡«≈“ 15 20 ·≈– 25 π“∑’ æ∫«à“™à«ß∑’Ë‡À¡“– ¡„π°“√Õ∫·Àâß®–„™â
æ≈—ßß“π¢Õß‰¡‚§√‡«ø∑’Ë 3,602.05-4,537.65 «—μμå ·≈–„™â‡«≈“„π°“√Õ∫ 16.80-23.17 π“∑’ ®“°°“√
«‘‡§√“–Àå¥Õ°Õ—≠™—πÕ∫·Àâß¡’√âÕ¬≈–º≈º≈‘μ ª√‘¡“≥§«“¡™◊Èπ §à“«Õ‡μÕ√å·Õ°∑‘«‘μ’ ª√‘¡“≥·Õπ‰´¬“π‘π
·≈–§à“ ’ L*, a* ·≈– b* ‡∑à“°—∫ 17.50, 10.20, 0.389, 1.09 ¡‘≈≈‘°√—¡μàÕ°√—¡, 43.39, -0.78 ·≈– 0.87
μ“¡≈”¥—∫ ®“°π—Èπ∑”°“√ °—¥¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â§≈◊ËπÕ—≈μ√“‚´π‘°¥â«¬μ—«∑”≈–≈“¬∑’Ë„™â§◊ÕπÈ”°≈—Ëπ
·≈–‡Õ∑“πÕ≈ Õÿ≥À¿Ÿ¡‘∑’Ë„™â 35 ·≈– 45 Õß»“‡´≈‡ ’́¬  ·≈–√–¬–‡«≈“ 25 ·≈– 30 π“∑’ æ∫™à«ß∑’Ë
‡À¡“– ¡„π°“√ °—¥∑’Ë„™âπÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 35.10-45.00 Õß»“‡´≈‡ ’́¬  ·≈–„™â‡«≈“ 26.67-30.00 π“∑’
 à«π™à«ß∑’Ë‡À¡“– ¡„π°“√ °—¥„™â‡Õ∑“πÕ≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 50 ‡ªìπμ—«∑”≈–≈“¬‰¥â·°àÕÿ≥À¿Ÿ¡‘ 37.86-
45.00 Õß»“‡´≈‡ ’́¬  „™â‡«≈“°“√ °—¥ 25.34-30.00 π“∑’  “√ °—¥¥Õ°Õ—≠™—π “¡“√∂ª√–¬ÿ°μå„π
Õÿμ “À°√√¡Õ“À“√·≈–‡§√◊ËÕß ”Õ“ß‰¥â
§” ”§—≠: ¥Õ°Õ—≠™—π °“√Õ∫·Àâß¥â«¬‰¡‚§√‡«ø ÿ≠≠“°“» °“√ °—¥¥â«¬Õ—≈μ√“‚´π‘° ·Õπ‚∑‰´¬“π‘π
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ABSTRACT
The objectives of this study were to optimize drying process of butterfly pea flower
(BPF) using microwave vacuum and to optimize ultrasonic extraction condition of dried BPF.
BPF was dried at different microwave power (3,600 W and 4,800 W) and different times
(15, 20 and 25 min). The optimum condition of drying was microwave power 3,602.05 to
4,537.65 W and drying time 16.80 to 23.17 min. The significant (p ≤ 0.05) parameters on the
drying efficiency were yield, moisture, aW, total anthocyanin content (TAC), L
*, a* and b* as
17.50%, 10.20%, 0.389, 1.09 mg/g DW, 43.39, -0.78 and 0.87, respectively. Dried BPF was
extracted using ultrasonic extraction (solvent: water and ethanol, extraction temperature: 35°C
and 45°C, extraction time: 25 and 30 min). The optimum condition of water extraction was
35.10 to 45.00°C for 26.67 to 30.00 min. The optimum conditions of 50% ethanol extraction
were temperature 37.86 to 45.00°C and extraction time 25.34 to 30.00 min. BP extract could
be used in food and cosmetic industries.
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‰¥â√—∫º≈°√–∑∫®“° “√°àÕ¡–‡√Áß [1] ºŸâ∫√‘‚¿§∑’ËμâÕß°“√∫√‘‚¿§º≈‘μ¿—≥±å∑’Ëª≈Õ¥¿—¬ ®÷ßπ‘¬¡‡≈◊Õ°
º≈‘μ¿—≥±å∑’Ë„™â “√„Àâ ’®“°∏√√¡™“μ‘¡“°¢÷Èπ [2] ‡π◊ËÕß®“°¡’§«“¡ª≈Õ¥¿—¬·≈–‰¡à¡’æ‘…μàÕ√à“ß°“¬ [3] μ—«Õ¬à“ß
‡™àπ  ’‡¢’¬«®“°„∫‡μ¬ [4]  ’‡À≈◊Õß®“°¢¡‘Èπ [5] ·≈– ’πÈ”‡ß‘π®“°¥Õ°Õ—≠™—π [3] ‡ªìπμâπ
¥Õ°Õ—≠™—π ’πÈ”‡ß‘π (Clitoria terantea L.) π‘¬¡π”¡“„™â‡ªìπ “√„Àâ ’„πº≈‘μ¿—≥±åÕ“À“√
º≈‘μ¿—≥±å‡§√◊ËÕß ”Õ“ß ·≈–º≈‘μ¿—≥±å ’¬âÕ¡º¡ ‡ªìπμâπ [3]  “√„Àâ ’πÈ”‡ß‘π„π¥Õ°Õ—≠™—π à«π„À≠à
ª√–°Õ∫¥â«¬ “√·Õπ‚∑‰´¬“π‘π∑’Ë¡’‚§√ß √â“ßÀ≈—°‡ªìπ delphidinin glycoside [6] ·μà¢âÕ®”°—¥¢Õß “√
·Õπ‚∑‰´¬“π‘π∑’Ë‰¡à “¡“√∂§ßμ—«μàÕ§«“¡‡ªìπ°√¥¥à“ß · ß ·≈–Õÿ≥À¿Ÿ¡‘ [7] Õ’°∑—Èß¥Õ°Õ—≠™—ππ—Èπ‡°‘¥°“√









§ÿ≥¿“æ¢Õßº≈‘μ¿—≥±å ‡™àπ „∫™“‡¢’¬«‰∑¬ [10] ·≈–∑ÿ‡√’¬πÕ∫°√Õ∫ [11]
°“√ °—¥‡ªìπ¢—ÈπμÕπ∑’Ë ”§—≠„π°“√·¬°·≈–æ‘ Ÿ®πå‡Õ°≈—°…≥å¢Õß “√∑’Ë¡’ª√–‚¬™πåÕÕ°¡“®“°
«— ¥ÿ∑“ß∏√√¡™“μ‘ [12] ‡™àπ‡¥’¬«°—∫°“√ °—¥ “√ °—¥®“°¥Õ°Õ—≠™—π∑’Ëª√–°Õ∫¥â«¬ “√·Õπ‚∑‰´¬“π‘π
æ∫‰¥âÀ≈“°À≈“¬ ‡™àπ °“√ °—¥¥â«¬«‘∏’°“√·™à (maceration) [13] «‘∏’°“√ °—¥‚¥¬„™â§≈◊ËπÕ—≈μ√“‚´π‘°
(ultrasound-assisted extraction) [14-17] ·≈–«‘∏’°“√ °—¥‚¥¬„™â§≈◊Ëπ‰¡‚§√‡«ø (microwave-assisted
extraction) [3] ªí®®—¬ ”§—≠∑’Ë¡’º≈μàÕª√‘¡“≥ “√·Õπ‚∑‰´¬“π‘π∑’Ë °—¥¥â«¬«‘∏’μà“ßÊ ‰¥â·°à Õÿ≥À¿Ÿ¡‘ ‡«≈“
™π‘¥¢Õßμ—«∑”≈–≈“¬ Õ—μ√“ à«π«—μ∂ÿ¥‘∫μàÕμ—«∑”≈–≈“¬ ‡ªìπμâπ ´÷Ëß«‘∏’°“√ °—¥‚¥¬„™â§≈◊ËπÕ—≈μ√“‚´π‘°‡ªìπ
«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß „™âμ—«∑”≈–≈“¬„π°“√ °—¥μË” §à“„™â®à“¬μË” ·≈–‰¡à‡ªìπ¡≈æ‘…μàÕ ‘Ëß·«¥≈âÕ¡ [18]
À≈—°°“√¢Õß°“√ °—¥«‘∏’π’È‡ªìπ°“√„™â§≈◊Ëπ§«“¡∂’Ë™à«¬∑”„Àâμ—«∑”≈–≈“¬·∑√°´÷¡‡¢â“‰ª„π«—μ∂ÿ¥‘∫∑’Ëπ”¡“ °—¥
‰¥â¥’¬‘Ëß¢÷Èπ πÕ°®“°π—Èπ §≈◊Ëπ§«“¡∂’Ë¬—ß‰ª∑”≈“¬æ◊Èπº‘«∑’Ë∫√‘‡«≥ºπ—ß‡´≈≈å·≈–¿“¬„π‡´≈≈å®÷ß∑”„Àâ “√∑’Ë
μâÕß°“√ °—¥ “¡“√∂ÕÕ°¡“‰¥âßà“¬ Õ’°∑—Èß™à«¬ àß‡ √‘¡°“√·∑√° ÷́¡¢Õßμ—«≈–≈“¬ [16] ß“π«‘®—¬¢Õß Corrales
(2008) [19] √“¬ß“π«à“°“√ °—¥ “√®“°‡ª≈◊Õ°Õßÿàπ∑’Ëª√–°Õ∫¥â«¬ “√·Õπ‚∑‰´¬“π‘π®–‡À¡“– ¡°—∫«‘∏’
°“√ °—¥‚¥¬„™â§≈◊ËπÕ—≈μ√“‚´π‘° ‡π◊ËÕß®“°¡’ ¡∫—μ‘‚¡‡≈°ÿ≈¢Õß√ß§«—μ∂ÿ¡’¢—È« Ÿß ∑—Èß«‘∏’°“√ °—¥π’È¬—ß„Àâ
º≈‘μº≈ª√‘¡“≥‡∑à“°—∫ 7.76 ¡‘≈≈‘°√—¡ ¡¡Ÿ≈¢Õß cyanidin-3-glucoside μàÕ°√—¡πÈ”Àπ—°·Àâß °“√ °—¥‚¥¬
„™â§≈◊ËπÕ—≈μ√“‚´π‘°®–™à«¬ àß‡ √‘¡°“√·∑√° ÷́¡¢Õßμ—«∑”≈–≈“¬∑’Ë¡’¢—È« ‡™àπ πÈ”¿“¬„π‡´≈≈å¢Õß°≈’∫¥Õ°Õ—≠™—π
∑”„Àâμ—«∑”≈–≈“¬πÈ” “¡“√∂‡¢â“∂÷ß “√·Õπ‚∑‰´¬“π‘π·≈– “¡“√∂≈–≈“¬ “√·Õπ‚∑‰´¬“π‘πÕÕ°¡“‰¥â„π
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π¡“°¢÷Èπ [17]











¥Õ°Õ—≠™—π (‚§√ß°“√À≈«ß Õ”‡¿ÕÀ“ß¥ß ®—ßÀ«—¥‡™’¬ß„À¡à) π”¡“§—¥·¬°‚¥¬°“√«—¥§à“ ’„π
√–∫∫¡—π‡´≈ (Muncell color system) ‚¥¬„™â‚∑π ’ 7.5PB3/10-10PB3/10 ·≈–¥Õ°Õ—≠™—π¡’§«“¡¬“«
ª√–¡“≥ 4-6 ‡´πμ‘‡¡μ√
1. °“√»÷°…“°√–∫«π°“√Õ∫·Àâß∑’Ë‡À¡“– ¡¢Õß¥Õ°Õ—≠™—π‚¥¬„™âμŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“»
π”¥Õ°Õ—≠™—π ¥ ÷́Ëß‰¥â®“°°“√‡°Á∫‡°’Ë¬«¿“¬„π 1-2 «—π π”¡“º÷Ëß≈¡ 2-3 ™—Ëß‚¡ß ·≈â«π”
¥Õ°Õ—≠™—πª√‘¡“≥ 1 °‘‚≈°√—¡∑”°“√Õ∫·Àâß¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“» (MarchCool, Thailand) „™â
§«“¡¥—π ÿ≠≠“°“» 13.33 °‘‚≈ª“ §“≈ [8] ‚¥¬¡’ªí®®—¬∑’Ë»÷°…“ 2 ªí®®—¬ §◊Õ √–¥—∫æ≈—ßß“π¢Õß
‰¡‚§√‡«ø ÿ≠≠“°“» (3,600 ·≈– 4,800 «—μμå) ·≈–√–¬–‡«≈“∑’Ë„™â„π°“√Õ∫·Àâß (15 20 ·≈– 25 π“∑’)
‰¥â ‘Ëß∑¥≈Õß ¥—ßμ“√“ß∑’Ë 1 μ—«Õ¬à“ß§«∫§ÿ¡ §◊Õ °“√Õ∫·Àâß¥â«¬μŸâÕ∫≈¡√âÕπ·∫∫∂“¥ (KluaynamThaiTowOp,
Thailand) ∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ‡ªìπ‡«≈“ 20 ™—Ë«‚¡ß ®“°π—Èπ∑”°“√«‘‡§√“–Àå§ÿ≥¿“æ¢Õß¥Õ°Õ—≠™—πÕ∫·Àâß
¥—ßπ’È §à“√âÕ¬≈–º≈º≈‘μ (% yield) §à“§«“¡™◊Èπ [20] §à“«Õ‡μÕ√å·Õ§μ‘«‘μ’ ‚¥¬„™â‡§√◊ËÕß Water activity
meter (AquaLab, USA) §à“ ’√–∫∫ C.I.E. LAB (L*, a*, b*) ¥â«¬‡§√◊ËÕß«—¥ ’ (Hunter Lab Color Quest
XE, USA) ·≈–ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥¥â«¬«‘∏’ pH differential [21]
«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 36 ©∫—∫∑’Ë 2 ∏—π«“§¡ (2563) 201
μ“√“ß∑’Ë 1  ¿“«–„π°“√Õ∫·Àâß¢Õß¥Õ°Õ—≠™—π










‚¥¬„™â‡§√◊ËÕß Õ—≈μ√“‚´π‘§·∫∫‚æ√∫ (Sonics & materials, USA) ¥â«¬μ—«∑”≈–≈“¬πÈ”°≈—Ëπ·≈–
 “√≈–≈“¬‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ √âÕ¬≈– 50 (Õ—μ√“ à«π¢Õß·ÀâßμàÕ¢Õß‡À≈« ‡∑à“°—∫ 1 : 10) ‚¥¬»÷°…“
 ¿“«–∑’Ë„™â„π°“√ °—¥ 2 ªí®®—¬ ‰¥â·°à Õÿ≥À¿Ÿ¡‘ 2 √–¥—∫ (35, 45°C) ·≈–‡«≈“ 2 √–¥—∫ (25, 30 π“∑’)
´÷Ëß„™â·Õ¡æ≈‘®Ÿ¥√âÕ¬≈– 50 ∑’Ë 240 «—μμå ·≈–§«“¡∂’Ë 20 kHz [12, 14] ‰¥â ‘Ëß∑¥≈Õß¥—ßμ“√“ß∑’Ë 2 μ—«Õ¬à“ß
§«∫§ÿ¡ §◊Õ °“√ °—¥¥â«¬πÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ‡ªìπ‡«≈“ 30 π“∑’ [7] ®“°π—Èππ” “√ °—¥¡“°√Õß¥â«¬
μ–·°√ß°√Õß‡æ◊ËÕ∑”°“√·¬° “√°—¥∑’Ë‡ªìπ¢Õß‡À≈«ÕÕ°®“°¢Õß·¢Áß π” “√ °—¥ à«π∑’Ë¢Õß‡À≈«∑”°“√
«‘‡§√“–Àå§ÿ≥¿“æ¢Õß “√ °—¥®“°¥Õ°Õ—≠™—πÕ∫·Àâß¥—ßπ’È §à“√âÕ¬≈–º≈º≈‘μ (% yield) ª√‘¡“≥·Õπ‚∑‰´-
¬“π‘π∑—ÈßÀ¡¥ [21] §«“¡ “¡“√∂„π°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH [14] ª√‘¡“≥ “√ª√–°Õ∫
øîπÕ≈≈‘°∑—ÈßÀ¡¥ [14] §à“ ’√–∫∫ C.I.E. LAB (L*, a*, b*) ¥â«¬‡§√◊ËÕß«—¥ ’ (Hunter Lab Color Quest
XE, USA) ·≈–§«“¡‡¢â¡¢Õß ’ (color intensity) [15]
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μ“√“ß∑’Ë 2  ¿“«–„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â§≈◊ËπÕ—≈μ√“‚´π‘§
 ‘Ëß∑¥≈Õß μ—«∑”≈–≈“¬ Õÿ≥À¿Ÿ¡‘ (°C) ‡«≈“ (π“∑’)




5  “√≈–≈“¬‡Õ∑“πÕ≈ 35 25
6 ∑’Ë§«“¡‡¢â¡¢âπ 30




«“ß·ºπ°“√∑¥≈Õß ·∫∫ 2 × 3 ·≈– 2 × 2 factorial in completely randomized designed
 ”À√—∫°“√»÷°…“°√–∫«π°“√Õ∫·Àâß∑’Ë‡À¡“– ¡¢Õß¥Õ°Õ—≠™—π‚¥¬„™âμŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“» ·≈–
°“√»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â§≈◊ËπÕ—≈μ√“‚´π‘° μ“¡≈”¥—∫
∑”°“√∑¥≈Õß 3 È́” «‘‡§√“–Àå§«“¡·ª√ª√«π (ANOVA) «‘‡§√“–Àå ∂‘μ‘¥â«¬«‘∏’ Turkey Test ∑’Ë√–¥—∫
§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 π”¢âÕ¡Ÿ≈¡“«‘‡§√“–ÀåÀ“ ¡°“√∂¥∂Õ¬ (regression equation) ·≈–«‘‡§√“–ÀåÀ“
 ¿“«–∑’Ë‡À¡“– ¡‚¥¬«‘∏’°“√À“æ◊Èπ∑’ËμÕ∫ πÕß (response surface methodology) ¥â«¬‚ª√·°√¡





‰¡‚§√‡«ø·≈–‡«≈“μà“ß°—π∑’Ë· ¥ß≈—°…≥–¢Õß¥Õ°Õ—≠™—πÕ∫·Àâß ¥—ß√Ÿª∑’Ë 1 º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ¥â“π
‡§¡’¿“æ¢Õß¥Õ°Õ—≠™—πÕ∫·Àâß„π·μà≈– ‘Ëß∑¥≈Õß· ¥ß ¥—ßμ“√“ß∑’Ë 3
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√Ÿª∑’Ë 1 ≈—°…≥–¢Õß¥Õ°Õ—≠™—πÕ∫·Àâß¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“»
μ“√“ß∑’Ë 3 §ÿ≥¿“æ∑“ß‡§¡’°“¬¿“æ¢Õß¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™âμŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“»
 ‘Ëß∑¥≈Õß1 º≈º≈‘μ ª√‘¡“≥ §à“«Õ‡μÕ√å- ª√‘¡“≥ §à“ ’
(watt/min) (%) §«“¡™◊Èπ ·Õ§∑‘«‘μ’ ·Õπ‚∑- L* a* b*
(%) ‰´¬“π‘π
∑—ÈßÀ¡¥2
3,600/15 21.00 ± 0.50a 17.23 ± 0.18a 0.589 ± 0.002a 1.25 ± 0.06a 42.23 ± 0.16d ›0.71 ± 0.09b 3.07 ± 0.03b
3,600/20 15.30 ± 0.72b 9.38 ± 0.77c 0.353 ± 0.001c 1.14 ± 0.12a 42.88 ± 0.2d ›0.61 ± 0.01b ›0.89 ± 0.18e
3,600/25 14.83 ± 1.25bc 4.95 ± 0.75d 0.254 ± 0.002e 1.07 ± 0.11ab 44.46 ± 0.01bc ›1.14 ± 0.06c 0.44 ± 0.02d
4,800/15 16.57 ± 0.51b 13.56 ± 0.59b 0.528 ± 0.002b 0.87 ± 0.02cd 44.93 ± 0.33ab ›0.96 ± 0.06c 2.01 ± 0.18c
4800/20 12.22 ± 0.70d 2.88 ± 0.35e 0.252 ± 0.006e 0.78 ± 0.03cd 43.93 ± 0.22c ›1.05 ± 0.01c 3.58 ± 0.44b
4,800/25 12.17 ± 0.76d 2.08 ± 0.55e 0.255 ± 0.002e 0.68 ± 0.02d 45.37 ± 0.34a 0.69 ± 0.51a 5.62 ± 0.32a
μ—«Õ¬à“ß§«∫§ÿ¡3 13.72 ± 0.24cd 5.44 ± 0.40d 0.323 ± 0.004d 0.91 ± 0.03bc 45.05 ± 0.17ab ›1.15 ± 0.13c 1.80 ± 0.06c
À¡“¬‡Àμÿ  ‘Ëß∑¥≈Õß
1
 (§à“∑’Ë‰¥â®“°°“√∑¥≈Õß‡©≈’Ë¬®”π«π 3 ´È”)
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥
2
 (mg/g dry weight)
μ—«Õ¬à“ß§«∫§ÿ¡
3
 (¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬μŸâÕ∫≈¡√âÕπ ∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ‡ªìπ‡«≈“ 20 ™—Ë«‚¡ß)
μ—«Õ—°…√¿“…“Õ—ß°ƒ…∑’Ë·μ°μà“ß°—π„π·∂«·π«μ—Èß· ¥ß∂÷ß§«“¡·μ°μà“ß°—π¢Õß§à“‡©≈’Ë¬Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)
1.2 °“√«‘‡§√“–Àå§«“¡·ª√ª√«π·≈– ¡°“√∂¥∂Õ¬¢Õß°“√Õ∫·Àâß
º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’·≈–°“¬¿“æ¢Õßº≈‘μ¿—≥±å¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™âμŸâÕ∫
‰¡‚§√‡«ø ÿ≠≠“°“»∑—Èß 6  ‘Ëß∑¥≈Õß¥—ßμ“√“ß∑’Ë 3 ·≈â«π”¡“∑”°“√«‘‡§√“–Àå§«“¡·ª√ª√«π æ∫«à“ √–¥—∫
æ≈—ßß“π‰¡‚§√‡«ø·≈–√–¬–‡«≈“„π°“√Õ∫·Àâß ¡’º≈μàÕ§à“√âÕ¬≈–º≈º≈‘μ ª√‘¡“≥§«“¡™◊Èπ §à“«Õ‡μÕ√å-
·Õ§μ‘«‘μ’ §à“ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ §à“ ’ L* a* ·≈– b* Õ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05) ·≈–π”¡“
 √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å¢Õß√–¥—∫æ≈—ßß“π‰¡‚§√‡«ø·≈–√–¬–‡«≈“„π°“√Õ∫
·ÀâßμàÕº≈·μà≈–ªí®®—¬ ‰¥âº≈¥—ßμ“√“ß∑’Ë 4 ‡¡◊ËÕ¡’§à“ p-value πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 0.05 · ¥ß«à“·μà≈–
ªí®®—¬¡’Õ‘∑∏‘æ≈ ·≈– ¡°“√∂¥∂Õ¬∑’Ë¡’§à“ Adjusted R2 ¬‘Ëß Ÿß · ¥ß«à“ ¡°“√π—Èπ “¡“√∂∑”π“¬º≈μàÕ ‘Ëß
μÕ∫ πÕßπ—Èπ‰¥â¥’ [12]
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º≈°“√∑¥≈Õß¥Õ°Õ—≠™—π∑’ËÕ∫·Àâß¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“» æ∫«à“‡¡◊ËÕ„™â ¿“«–„π°“√
Õ∫·Àâß∑’Ë√–¥—∫æ≈—ßß“π‰¡‚§√‡«ø Ÿß¢÷Èπ¡’º≈∑”„Àâ§à“√âÕ¬≈–º≈º≈‘μ ª√‘¡“≥§«“¡™◊Èπ §à“«Õ‡μÕ√å·Õ§μ‘«‘μ’
§à“ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ §à“ ’ L* a* ·≈– b* ≈¥≈ß  à«π√–¬–‡«≈“∑’Ë„™â„π°“√Õ∫·Àâßπ“π¢÷Èπ®–
¡’º≈∑”„Àâ§à“√âÕ¬≈–º≈º≈‘μ §à“√âÕ¬≈–ª√‘¡“≥§«“¡™◊Èπ §à“«Õ‡μÕ√å·Õ§μ‘«‘μ’ §à“ª√‘¡“≥·Õπ‚∑‰´¬“π‘π





Õ¬à“ß√«¥‡√Á« [8-9] °“√Õ∫·Àâß∑’Ë√–¥—∫æ≈—ßß“π‰¡‚§√‡«ø Ÿß®–∑”„Àâ‡°‘¥Õÿ≥À¿Ÿ¡‘√–À«à“ß°“√Õ∫·Àâß Ÿß ·≈–
„™â‡«≈“°“√Õ∫·Àâß —Èπ ¡’º≈„Àâª√‘¡“≥§«“¡™◊Èπ ·≈–§à“«Õ‡μÕ√å·Õ§μ‘«‘μ’≈¥≈ßÕ¬à“ß√«¥‡√Á« [23] º≈°“√
∑¥≈Õßæ∫«à“ ‡¡◊ËÕ„™â ¿“«–„π°“√Õ∫·Àâß∑’Ëæ≈—ßß“π‰¡‚§√‡«ø·≈–‡«≈“∑’Ë Ÿß¢÷Èπ®–¡’§à“ L* ®–‡æ‘Ë¡ Ÿß¢÷Èπ
À¡“¬∂÷ß§à“§«“¡ «à“ß®–‡æ‘Ë¡ Ÿß¢÷Èπ ·≈– b* ®–‡æ‘Ë¡ Ÿß¢÷Èπ À¡“¬∂÷ß ’‡À≈◊Õß‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°
°√–∫«π°“√√–‡À¬¢ÕßπÈ”„πÕ“À“√∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õßª√‘¡“≥ “√·Õπ‚∑‰´¬“π‘π·≈– “√‡§¡’∑’Ë¡’ƒ∑∏‘Ï
∑“ß™’«¿“æÕ◊ËπÊ ∑’Ë®”‡æ“–¢Õßº—°º≈‰¡â ·≈– ¡ÿπ‰æ√π—ÈπÊ  àßº≈„Àâ§ÿ≥¿“æ¥â“π ’¡’°“√‡ª≈’Ë¬ß·ª≈ßμ“¡
ª√‘¡“≥ “√·Õπ‚∑‰´¬“π‘π [25] ¡’·π«‚πâ¡‡™àπ‡¥’¬«°—∫ß“π«‘®—¬Õ∫·Àâß„∫™“¢Õß Hirun ·≈–§≥– [10] »÷°…“
√–¥—∫æ≈—ßß“π¢Õß‰¡‚§√‡«ø 3,200, 3,600 ·≈– 4,000 «—μμå √à«¡°—∫‡«≈“∑’Ë„™â 20, 25 ·≈– 30 π“∑’
æ∫«à“°“√Õ∫·Àâß¥â«¬μŸâ‰¡‚§√‡«ø ÿ≠≠“°“» ”À√—∫„∫™“®”π«π 1 °‘‚≈°√—¡ «‘∏’∑’Ë√—°…“§ÿ≥≈—°…≥–∑“ß
°“¬¿“æ·≈–°‘®°√√¡°“√μàÕμâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß„∫™“∑’Ë¥’∑’Ë ÿ¥ §◊Õ °“√„™â√–¥—∫æ≈—ßß“π¢Õß‰¡‚§√‡«ø
3,600 «—μμå ‡ªìπ‡«≈“ 30 π“∑’  à«π¥Õ°Õ—≠™—πÕ∫·Àâß¡’≈—°…≥–‡ªìπ ’πÈ”μ“≈¥—ß√Ÿª∑’Ë 1 (e, f) ‡°‘¥®“°
§«“¡√âÕπ∑”„Àâ·Õπ‚∑‰´¬“π‘π‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß‡ªìπ™“≈‚§π (chalcone) À√◊Õ·μ°‰ª‡ªìπ
‚¡‡≈°ÿ≈∑’Ë‡≈Á°≈ß ∑”„Àâ ’´’¥≈ß ·≈–∫“ß°√≥’®–æ∫ ’πÈ”μ“≈‡π◊ËÕß®“°°“√‡°‘¥ “√æÕ≈‘‡¡Õ√å ´÷Ëß√–¥—∫°“√
‡ª≈’Ë¬π·ª≈ß¢÷Èπ°—∫™π‘¥¢Õß·Õπ‚∑‰´¬“π‘π ·≈–√–¥—∫Õÿ≥À¿Ÿ¡‘ÕÕ°´‘‡®π∑’Ë∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π
¢Õßæ—π∏–§Ÿà∑’Ë¡’„π‚¡‡≈°ÿ≈∑”„Àâ‡°‘¥ ’πÈ”μ“≈ Õ’°∑—Èß§≈Õ‚√øî≈≈å´÷Ëßæ∫‰¥â„π à«π°≈’∫‡≈’È¬ß¢Õß¥Õ°Õ—≠™—π
‰¡à§ßμ—«μàÕ§«“¡√âÕπ ‡¡◊ËÕ‰¥â√—∫§«“¡√âÕπ‡ªìπ‡«≈“π“π®–‡ª≈’Ë¬π‡ªìπøï‚Õ‰øμ‘π (pheophytin) ∑”„Àâ‡°‘¥
 ’πÈ”μ“≈ [26] μ—«Õ¬à“ß§«∫§ÿ¡∑’ËÕ∫·Àâß¥â«¬μŸâÕ∫≈¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ‡ªìπ‡«≈“ 20 ™—Ë«‚¡ß „™â‡«≈“„π
°“√Õ∫·Àâß∑’Ëπ“π°«à“°“√Õ∫·Àâß¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“» ‡π◊ËÕß®“°°“√Õ∫·Àâß¥â«¬μŸâÕ∫‰¡‚§√‡«ø
 ÿ≠≠“°“»¡’Õ—μ√“°“√Õ∫·Àâß∑’Ë√«¥‡√Á«∑’ËÕÿ≥À¿Ÿ¡‘μË” ®÷ß™à«¬√—°…“ “√ ”§—≠·≈– ’¢Õß¥Õ°Õ—≠™—πÕ∫·Àâß
‰¥â‡ªìπÕ¬à“ß¥’ [8-10] ¡’·π«‚πâ¡‡™àπ‡¥’¬«°—∫ß“π«‘®—¬Õ∫·Àâß™“‡¢’¬«¢Õß Lin ·≈–§≥– [27] »÷°…“
§ÿ≥¿“æ¢Õß™“‡¢’¬«À≈—ß°“√Õ∫·Àâß π”„∫™“ 15 °√—¡ ∑”°“√Õ∫·Àâß¥â«¬μŸâÕ∫≈¡√âÕπ (Õÿ≥À¿Ÿ¡‘ 75°C)
μŸâÕ∫ ÿ≠≠“°“» (Õÿ≥À¿Ÿ¡‘ 60°C ¿“¬„μâ ¿“«– 95 °‘‚≈ª“ §“≈) μŸâÕ∫‰¡‚§√‡«ø (æ≈—ßß“π 600 «—μμå)
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μ“√“ß∑’Ë 4  ¡°“√°“√∂¥∂Õ¬¢Õß§«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫æ≈—ßß“π¢Õß‰¡‚§√‡«ø ÿ≠≠“°“» («—μμå) ·≈–
√–¬–‡«≈“ (π“∑’) ∑’Ë„™â„π°“√Õ∫·Àâß ¡’º≈μàÕ§à“μÕ∫ πÕß¢Õß¥Õ°Õ—≠™—πÕ∫·Àâß
μ—«·ª√μ“¡  ¡°“√∂¥∂Õ¬ Adjusted R2 P-value
º≈º≈‘μ (%) 50.155 - 0.006A  - 1.146B + 1.472*10-4AB 0.7815 < 0.0001
ª√‘¡“≥§«“¡™◊Èπ (%) 47.296 - 0.003A - 1.187B 0.8818 < 0.0001
§à“«Õ‡μÕ√å·Õ°∑‘«‘μ’ 1.168 - 4.472*10-5A-0.030B 0.8268 < 0.0001
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ 2.624 - 3.104*10-4A-0.017B 0.9022 < 0.0001
§à“ ’ L* 23.277 - 0.004A + 0.761B + 1.498*10-4AB 0.7801 < 0.0001
§à“ ’ a* 11.336 - 0.003A - 0.665B - 1.730*10-4AB 0.6645 0.005
§à“ ’ b* 34.963 - 0.008A - 2.134B - 5.198*10-4AB 0.7783 < 0.0001
À¡“¬‡Àμÿ : ‡¡◊ËÕ A §◊Õæ≈—ßß“π¢Õß‰¡‚§√‡«ø ÿ≠≠“°“» («—μμå) ·≈– B §◊Õ√–¬–‡«≈“ (π“∑’)
1.3  ¿“«–∑’Ë‡À¡“– ¡„π°“√Õ∫·Àâß¢Õß¥Õ°Õ—≠™—π‚¥¬„™âμŸâÕ∫ ÿ≠≠“°“»
°”Àπ¥¢Õ∫‡¢μ„π°“√‡≈◊Õ°®ÿ¥∑’Ë‡À¡“– ¡„π°“√Õ∫·Àâß¥Õ°Õ—≠™—π¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“»
§◊Õ §à“√âÕ¬≈–º≈º≈‘μ·≈–ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥∑’Ë¡’§à“ Ÿß [3] §à“√âÕ¬≈–ª√‘¡“≥§«“¡™◊Èπ‰¡à‡°‘π
√âÕ¬≈– 12 [24]  à«π§à“«Õ‡μÕ√å·Õ§μ‘«‘μ’°”Àπ¥μ“¡¡“μ√∞“πμâÕßμË”°«à“ 0.6 [21]  à«π§à“ ’ b* ∑’Ë¡’§à“μË”
®–∫Õ°∂÷ß§«“¡‡ªìπ ’πÈ”‡ß‘π¢Õßº≈‘μ¿—≥±å [3] º≈°“√∑¥≈Õß«‘‡§√“–Àå ¿“«–∑’Ë‡À¡“– ¡ (√Ÿª∑’Ë 2) ®–æ∫
«à“™à«ß∑’Ë‡À¡“– ¡„π°“√Õ∫·Àâß¥Õ°Õ—≠™—π¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“» ‚¥¬®–„™âæ≈—ßß“π¢Õß‰¡‚§√‡«ø
 ÿ≠≠“°“»∑’Ë 3,602.05-4,537.65 «—μμå ·≈–„™â‡«≈“„π°“√Õ∫ 16.80-23.17 π“∑’ ®“°°“√«‘‡§√“–Àå®÷ß
‡≈◊Õ°®ÿ¥∑’Ë‡À¡“– ¡„π°“√Õ∫·Àâß¥Õ°Õ—≠™—π¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“» ‚¥¬®–„™âæ≈—ßß“π¢Õß
‰¡‚§√‡«ø ÿ≠≠“°“»∑’Ë 3600 «—μμå ‡ªìπ‡«≈“ 20 π“∑’ ‚¥¬®–„Àâ§à“√âÕ¬≈–º≈º≈‘μ‡∑à“°—∫√âÕ¬≈– 17.02
§à“√âÕ¬≈–ª√‘¡“≥§«“¡™◊Èπ‡∑à“°—∫√âÕ¬≈– 10.49 §à“«Õ‡μÕ√å·Õ§μ‘«‘μ’‡∑à“°—∫ 0.398 §à“ª√‘¡“≥·Õπ‚∑‰´¬“π‘π
∑—ÈßÀ¡¥‡∑à“°—∫ 1.15 ¡‘≈≈‘°√—¡μàÕ°√—¡ §à“ ’ L* ‡∑à“°—∫ 43.20 §à“ ’ a* ‡∑à“°—∫ -0.82 ·≈–§à“ ’ b* ‡∑à“°—∫
0.89




‰¡‚§√‡«ø ÿ≠≠“°“»∑’Ë 3600 «—μμå ‡ªìπ‡«≈“ 20 π“∑’ ‰ª∑”°“√∑¥≈Õß®√‘ß ‚¥¬∑”°“√∑¥≈Õß∑—ÈßÀ¡¥ 3 ´È”
‡æ◊ËÕμ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å∑’Ë§”π«≥‰¥â·≈–π”¡“‡ª√’¬∫‡∑’¬∫§à“∑’Ë‰¥â®“°°“√
∑¥≈Õß·≈–§à“∑’Ë‰¥â®“°°“√∑”π“¬¢Õß ¡°“√∂¥∂Õ¬‡æ◊ËÕ¬◊π¬—πº≈¢Õß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å¥—ßμ“√“ß
∑’Ë 5 æ∫«à“√âÕ¬≈–§«“¡§≈“¥‡§≈◊ËÕπ¢Õß·μà≈–ªí®®—¬πâÕ¬°«à“√âÕ¬≈– 10 ®–· ¥ß«à“ ¡°“√∑’Ë„™â “¡“√∂
∑”π“¬º≈‰¥â¥’ [22]
μ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫§à“∑’Ë‰¥â®“°°“√∑¥≈Õß°—∫§à“∑’Ë‰¥â®“°°“√∑”π“¬¿“¬„μâ ¿“«–∑’Ë‡À¡“– ¡
§ÿ≥¿“æ∑“ß‡§¡’°“¬¿“æ §à“∑’Ë‰¥â®“° §à“∑’Ë‰¥â®“°°“√∑”π“¬ √âÕ¬≈–§«“¡§≈“¥‡§≈◊ËÕπ
°“√∑¥≈Õß (%Error1)
º≈º≈‘μ (%) 17.50 17.02 2.82
ª√‘¡“≥§«“¡™◊Èπ (%) 10.20 10.49 2.76
§à“«Õ‡μÕ√å·Õ°∑‘«‘μ’ 0.389 0.398 2.26
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥2 1.09 1.15 5.21
§à“ ’ L* 43.39 43.20 0.44
§à“ ’ a* -0.78 -0.81 3.70
§à“ ’ b* 0.87 0.89 2.24
À¡“¬‡Àμÿ %Error1 = [(§à“∑’Ë‰¥â®“°°“√∑”π“¬-§à“∑’Ë‰¥â®“°°“√∑¥≈Õß)/§à“∑’Ë‰¥â®“°°“√∑”π“¬ x 100]
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥2 (mg/g dry weight)







·≈–ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘° Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05) ‡π◊ËÕß®“°§«“¡√âÕπ∑”„Àâ‡°‘¥øÕß
Õ“°“»¢÷Èπ„π√–À«à“ß°“√ °—¥ ÷́Ëß®–™à«¬„π°“√∑”ß“π¢Õß§≈◊ËπÕ—≈μ√“‚´π‘°∑”ß“π‰¥â¥’¢÷Èπ  “√·Õπ‚∑‰´¬“π‘π
®–ÕÕ°¡“„πμ—«∑”≈–≈“¬¡“°¢÷Èπ [22] „π¢≥–∑’Ë°“√ °—¥ “√®“°¥Õ°Õ—≠™—ππ—Èπ„™âæ≈—ßß“π Ÿß¢÷Èπ Õÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ
·≈–„™â‡«≈“„π°“√ °—¥π“π¢÷Èπ®–∑”„Àâ¡’ª√‘¡“≥·Õπ‚∑‰´¬“π‘π Ÿß¢÷Èπ ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘° Ÿß¢÷Èπ
„πμ—«∑”≈–≈“¬∑’Ë‡ªìππÈ”°≈—Ëπ [17] ¡’·π«‚πâ¡„π∑‘»∑“ß‡¥’¬«°—∫ß“π«‘®—¬¢Õß Muangrat ·≈–§≥– [18]
∑’Ëπ” °—¥ª√‘¡“≥·Õπ‚∑‰´¬“π‘π®“°´—ß·Àâß¢Õß¢â“«‚æ¥¢â“«‡Àπ’¬« ’¡à«ß ‚¥¬„™â‡∑§π‘§Õ—≈μ√“‚´π‘° ∑”°“√
»÷°…“Õ—μ√“ à«ππÈ”Àπ—°´—ß·Àâß¢Õß¢â“«‚æ¥¢â“«‡Àπ’¬« ’¡à«ßμàÕπÈ” (1 : 3, 1 : 6 ·≈– 1 : 9) Õÿ≥À¿Ÿ¡‘ (50, 65
·≈– 80°C) ·≈–‡«≈“∑’Ë„™â„π°“√ °—¥ (15, 30, 45, 60 ·≈– 120 π“∑’) æ∫«à“Õ—μ√“ à«ππÌÈ“Àπ—°´—ß·Àâß
μàÕπÈ” Õÿ≥À¿Ÿ¡‘ ·≈–‡«≈“„π°“√ °—¥‡æ‘Ë¡¢÷Èπ §«“¡‡¢â¡¢âπ¢Õß “√·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥∑’Ë °—¥‰¥â®–‡æ‘Ë¡
 Ÿß¢÷Èπ ·≈–¡’ ¿“«–‡À¡“– ¡„π°“√ °—¥∑’Ë‰¥â§«“¡‡¢â¡¢âπ¢Õß “√·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ §◊ÕÕ—μ√“ à«π´—ß
·ÀâßμàÕπÈ”‡∑à“°—∫ 1:3 Õÿ≥À¿Ÿ¡‘„π°“√ °—¥ 65°C ·≈–‡«≈“„π°“√ °—¥ 30 π“∑’
 à«πº≈°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß∑’Ë„™â‡Õ∑“πÕ≈√âÕ¬≈– 50 ‡ªìπμ—«∑”≈–≈“¬ æ∫«à“
‡¡◊ËÕ °—¥Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ·≈–√–¬–‡«≈“π“π¢÷Èπ®– àßº≈∑”„Àâª√‘¡“≥·Õπ‚∑‰´¬“π‘π·≈–§«“¡‡¢â¡¢Õß ’ Ÿß
¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05) ‡π◊ËÕß®“° “√ °—¥ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑’Ë Ÿß àßº≈„Àâ°“√«—¥§à“§«“¡¥Ÿ¥
°≈◊π· ß®–· ¥ß¥â«¬§≈◊Ëπ§«“¡∂’Ë Ÿß (λmax) ∑”„Àâ·≈–§«“¡‡¢â¡¢Õß ’¡’§à“ Ÿß ‡æ√“–§à“π’È “¡“√∂§”π«≥
‰¥â®“°º≈√«¡®“°§à“§«“¡¥Ÿ¥°≈◊π· ß (λ550, λ580 ·≈– λ628) [15] ¡’·π«‚πâ¡„π∑‘»∑“ß‡¥’¬«°—∫ß“π«‘®—¬
¢Õß Ghafoor ·≈–§≥– [12] ∑”°“√ °—¥·Õπ‚∑‰´¬“π‘π ®“°‡ª≈◊Õ°Õßÿàπ‚¥¬„™â‡§√◊ËÕßÕ—≈μ√“‚´π‘° ∑”°“√
»÷°…“§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬‡Õ∑“πÕ≈ (∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 40 ·≈– 60) Õÿ≥À¿Ÿ¡‘ (30 ·≈– 50°C)
·≈–‡«≈“ (15 ·≈– 25 π“∑’) æ∫«à“®–¡’ª√‘¡“≥·Õπ‚∑‰´¬“π‘π Ÿß ÿ¥∑’Ë ¿“«–‡À¡“– ¡„π°“√ °—¥ “√
·Õπ‚∑‰´¬“π‘π®“°‡ª≈◊Õ°Õßÿàπ §◊Õ°“√„™â§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬‡Õ∑“πÕ≈√âÕ¬≈– 52.35 Õÿ≥À¿Ÿ¡‘∑’Ë
„™â„π°“√ °—¥‡∑à“°—∫ 45.14°C ·≈–‡«≈“∑’Ë„™â„π°“√ °—¥‡∑à“°—∫ 24.50 π“∑’
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3.2.2 °“√«‘‡§√“–Àå§«“¡·ª√ª√«π·≈– ¡°“√∂¥∂Õ¬¢Õß°“√ °—¥
º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’·≈–°“¬¿“æ¢Õß “√ °—¥®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â§≈◊Ëπ
Õ—≈μ√“‚´π‘° ¥—ßμ“√“ß∑’Ë 6 ·≈â«π”¡“∑”°“√«‘‡§√“–Àå§«“¡·ª√ª√«π¥—ßμ“√“ß∑’Ë 7 æ∫«à“√–¥—∫Õÿ≥À¿Ÿ¡‘
(°C) ·≈–√–¬–‡«≈“ (π“∑’) ¢Õß “√ °—¥¥Õ°Õ—≠™—π‚¥¬„™âπÈ”°≈—Ëπ‡ªìπμ—«∑”≈–≈“¬ ¡’º≈μàÕª√‘¡“≥
·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ °“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH ·≈–ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥
§«“¡‡¢â¡¢Õß ’ §à“ ’ L* ·≈– a* Õ¬à“ß¡’π—¬ ”§—≠ (p ≤  0.05) μ“√“ß∑’Ë 8 √–¥—∫Õÿ≥À¿Ÿ¡‘ (°C) ·≈–√–¬–‡«≈“
(π“∑’) ¢Õß “√ °—¥¥Õ°Õ—≠™—π‚¥¬„™â‚¥¬‡Õ∑“πÕ≈ √âÕ¬≈– 50 ‡ªìπμ—«∑”≈–≈“¬¡’º≈μàÕª√‘¡“≥·Õπ-
‚∑‰´¬“π‘π∑—ÈßÀ¡¥ °“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥ §«“¡
‡¢â¡¢Õß ’ §à“ ’ L* a* ·≈– b* Õ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05)
μ“√“ß∑’Ë 7  ¡°“√°“√∂¥∂Õ¬∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘μ‘¢Õß§«“¡ —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘ (°C) ·≈–√–¬–‡«≈“
(π“∑’) ∑’Ë„™â„π°“√ °—¥‚¥¬„™âπÈ”°≈—Ëπ‡ªìπμ—«∑”≈–≈“¬¡’º≈μàÕ§à“μÕ∫ πÕß¢Õß “√ °—¥¥Õ°Õ—≠™—π
μ—«·ª√μ“¡  ¡°“√∂¥∂Õ¬ Adjusted R2 P-value
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ 4.826-0.149A-0.175B+0.006A*B 0.9524 < 0.0001
°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH -1.821+0.157A+0.643B-0.004 A*B 0.9795 < 0.0001
ª√‘¡“≥ “√ª√–°Õ∫ øîπÕ≈≈‘°∑—ÈßÀ¡¥ 45.728-3.823 A +0.708B+0.1269A*B 0.9757 < 0.0001
§«“¡‡¢â¡¢Õß ’ -0.790+0.010 A+0.044B 0.9400 < 0.0001
§à“ ’ L* -0.697+0.014 A +0.038B+7.667*10-4A*B 0.9107 < 0.0001
§à“ ’ a* -7.180+0.15 A +0.324B+0.006A*B 0.8355 < 0.0001
À¡“¬‡Àμÿ : ‡¡◊ËÕ A §◊ÕÕÿ≥À¿Ÿ¡‘ (°C) ·≈– B §◊Õ√–¬–‡«≈“ (π“∑’) „™â„π°“√ °—¥
μ“√“ß∑’Ë 8  ¡°“√°“√∂¥∂Õ¬∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘μ‘¢Õß§«“¡ —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘ (°C) ·≈–√–¬–‡«≈“
(π“∑’) ∑’Ë„™â„π°“√ °—¥‚¥¬„™â “√≈–≈“¬‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 50 ‡ªìπμ—«∑”≈–≈“¬¡’
º≈μàÕ§à“μÕ∫ πÕß¢Õß “√ °—¥ ¥Õ°Õ—≠™—π
μ—«·ª√μ“¡  ¡°“√∂¥∂Õ¬ Adjusted R2 P-value
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ -4.443+0.085A+0.171B+0.002A*B 0.9233 < 0.0001
°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH 14.015-0.036A+0.203B 0.7190 < 0.0001
ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥ 69.026-0.904A-0.924B -0.035A*B 0.6760 0.004
§«“¡‡¢â¡¢Õß ’ -1.933+0.037A+0.054B 0.9195 < 0.0001
§à“ ’ L* 3.103-0.061A-0.087B-0.001 A*B 0.9544 < 0.0001
§à“ ’ a* 23.545-0.445A-0.687B-0.013 A*B 0.9924 < 0.0001
§à“ ’ b* 7.362-0.156A-0.225B -0.004 A*B 0.9899 < 0.0001
À¡“¬‡Àμÿ : ‡¡◊ËÕ A §◊ÕÕÿ≥À¿Ÿ¡‘ (°C) ·≈– B §◊Õ√–¬–‡«≈“ (π“∑’) „™â„π°“√ °—¥




‚¥¬«‘∏’ DPPH ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥∑’Ë¡’§à“ Ÿß ·≈–‰¥âπ”μ—«Õ¬à“ß∑“ß°“√§â“¡“‡∑’¬∫‡§’¬ß
æ∫«à“μ—«Õ¬à“ß∑“ß°“√§â“¡’ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ °“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH ª√‘¡“≥
 “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥ §à“§«“¡‡¢â¡¢Õß ’ §à“ ’ L* a* ·≈– b* ‡∑à“°—∫ 1.34 ¡‘≈≈‘°√—¡μàÕ°√—¡
πÈ”Àπ—°·Àâß 18.30 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ¢Õß‚∑√≈Õ°´åπÈ”Àπ—°·Àâß 41.77 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ¢Õß°√¥
·°≈≈‘°πÈ”Àπ—°·Àâß 0.65, 0.29, 1.72 ·≈– 0.03 μ“¡≈”¥—∫ ®“°√Ÿª∑’Ë 3 (a) ®–æ∫™à«ß∑’Ë‡À¡“– ¡„π°“√
 °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™âπÈ”°≈—Ëπ‡ªìπμ—«∑”≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘ 35.10 ± 45.00°C ·≈–„™â‡«≈“
26.32-30.00 π“∑’ ®“°°“√«‘‡§√“–Àå®ÿ¥‡À¡“– ¡„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™âπÈ”°≈—Ëπ‡ªìπ
μ—«∑”≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ·≈–„™â‡«≈“ 30 π“∑’ ‚¥¬æ∫ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ °“√μâ“π∑“π
Õπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥ §à“§«“¡‡¢â¡¢Õß ’ §à“ ’ L* ·≈– a* ‡∑à“°—∫
1.45 ¡‘≈≈‘°√—¡μàÕ°√—¡„ππÈ”Àπ—° 18.66 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√¢Õß‚∑√≈Õ° ǻπÈ”Àπ—°·Àâß 64.67
¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√¢Õß°√¥·°≈≈‘°πÈ”Àπ—°·Àâß 1.01, 0.08 ·≈– 0.33 μ“¡≈”¥—∫ ®“°√Ÿª∑’Ë 3 (b) æ∫
™à«ß∑’Ë‡À¡“– ¡„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â “√≈–≈“¬‡Õ∑“πÕ≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 50
‡ªìπμ—«∑”≈–≈“¬ ∑’ËÕÿ≥À¿Ÿ¡‘ 37.86-45.00°C ·≈–„™â‡«≈“ 25.34-30.00 π“∑’ ®“°°“√«‘‡§√“–Àå®ÿ¥
‡À¡“– ¡„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â “√≈–≈“¬‡Õ∑“πÕ≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 50 ‡ªìπ
μ—«∑”≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ·≈–„™â‡«≈“ 30 π“∑’ ®–∑”π“¬«à“æ∫ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥
°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥ §à“§«“¡‡¢â¡¢Õß ’ §à“ ’
L* a* ·≈– b* ‡∑à“°—∫ 1.47 ¡‘≈≈‘°√—¡μàÕ°√—¡πÈ”Àπ—°·Àâß 18.39 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ¢Õß‚∑√≈Õ° ǻ
πÈ”Àπ—°·Àâß 48.28 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√¢Õß°√¥·°≈≈‘°πÈ”Àπ—°·Àâß 1.43, 0.11, 0.55 ·≈– 0.10
μ“¡≈”¥—∫  Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß¢Õß Chong ·≈– Gwee [16] ‰¥â»÷°…“°“√ °—¥·Õπ‚∑‰´¬“π‘π
®“°¥Õ°Õ—≠™—π ‚¥¬®–»÷°…“ ¿“«–∑’Ë„™â„π°“√ °—¥∑’ËÕÿ≥À¿Ÿ¡‘ (30-50°C) ‡«≈“ (30-150 π“∑’) Õ—μ√“ à«π
¢ÕßπÈ”μàÕ¥Õ°Õ—≠™—π (2-15 ¡‘≈≈‘≈‘μ√μàÕ°√—¡) ·≈–°”≈—ß§≈◊ËπÕ—≈μ√“‚´π‘° (96-240 «—μμå) æ∫«à“ “√ °—¥
¡’ª√‘¡“≥·Õπ‚∑‰´π‘π Ÿß ÿ¥‡∑à“°—∫ 1.126 ¡‘≈≈‘°√—¡μàÕ°√—¡ ‡¡◊ËÕ„™â ¿“«–„π°“√ °—¥∑’ËÕÿ≥À¿Ÿ¡‘ 50°C
‡«≈“∑’Ë„™â„π°“√ °—¥ 150 π“∑’ Õ—μ√“ à«π¢ÕßπÈ”μàÕ¥Õ°Õ—≠™—π‡∑à“°—∫ 15 ¡‘≈≈‘≈‘μ√μàÕ°√—¡ ·≈–°”≈—ß§≈◊Ëπ
Õ—≈μ√“‚´π‘°∑’Ë 240 «—μμå
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√Ÿª∑’Ë 3 æ◊Èπ∑’Ë‡À¡“– ¡¢Õß ¿“«–°“√ °—¥¥Õ°Õ—≠™—π‚¥¬„™âπÈ”°≈—Ëπ (a) ·≈– “√≈–≈“¬‡Õ∑“πÕ≈∑’Ë§«“¡
‡¢â¡¢âπ √âÕ¬≈– 50 (b) ‡ªìπμ—«∑”≈–≈“¬
3.2.4 °“√¬◊π¬—πº≈·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å¢Õß°“√ °—¥
°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å∑’Ë§”π«≥‰¥â ®÷ßπ” ¿“«–∑’Ë‡À¡“– ¡
„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™âπÈ”°≈—Ëπ‡ªìπμ—«∑”≈–≈“¬ ∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ·≈–„™â‡«≈“ 30 π“∑’
‰ª∑”°“√∑¥≈Õß (μ“√“ß∑’Ë 9) ·≈–π” ¿“«–∑’Ë‡À¡“– ¡„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â “√
≈–≈“¬‡Õ∑“πÕ≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 50 ‡ªìπμ—«∑”≈–≈“¬ ∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ·≈–„™â‡«≈“ 30 π“∑’ (μ“√“ß∑’Ë 10)
‚¥¬∑”°“√∑¥≈Õß∑—ÈßÀ¡¥ 3 È́” ·≈–π”¡“‡ª√’¬∫‡∑’¬∫§à“∑’Ë‰¥â®“°°“√∑¥≈Õß·≈–§à“∑’Ë‰¥â®“°°“√∑”π“¬¢Õß
 ¡°“√∂¥∂Õ¬‡æ◊ËÕ¬◊π¬—πº≈¢Õß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å æ∫«à“√âÕ¬≈–§«“¡§≈“¥‡§≈◊ËÕπ¢Õß·μà≈–
ªí®®—¬πâÕ¬°«à“√âÕ¬≈– 10 ®–· ¥ß∂÷ß∑”π“¬ ¿“«–∑’Ë‡À¡“– ¡π—Èπ¡’§«“¡∂Ÿ°μâÕß ‡¡◊ËÕ¡’§«“¡§≈“¥‡§≈◊ËÕπ
®–μâÕß¡’§à“μË” [22]
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μ“√“ß∑’Ë 9 ‡ª√’¬∫‡∑’¬∫§à“∑’Ë‰¥â®“°°“√∑¥≈Õß°—∫§à“∑’Ë‰¥â®“°°“√∑”π“¬¿“¬„μâ ¿“«–∑’Ë‡À¡“– ¡¢Õß°“√
 °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™âπÈ”°≈—Ëπ‡ªìπμ—«∑”≈–≈“¬
§ÿ≥¿“æ∑“ß‡§¡’°“¬¿“æ §à“∑’Ë‰¥â®“° §à“∑’Ë‰¥â®“° √âÕ¬≈–§«“¡§≈“¥‡§≈◊ËÕπ
°“√∑¥≈Õß °“√∑”π“¬ (%Error1)
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥2 1.51 1.45 4.10
°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH3 18.42 18.66 1.30
ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥4 64.06 64.67 0.90
§à“§«“¡‡¢â¡¢Õß ’ 1.06 1.01 4.95
§à“ ’ L* 0.09 0.08 1.10
§à“ ’ a* 0.34 0.33 3.00
À¡“¬‡Àμÿ %Error1 = [(§à“∑’Ë‰¥â®“°°“√∑”π“¬-§à“∑’Ë‰¥â®“°°“√∑¥≈Õß)/§à“∑’Ë‰¥â®“°°“√∑”π“¬ x 100
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥2 (mg/g dry weight)
°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH3 (mg/ml trolox)




§ÿ≥¿“æ∑“ß‡§¡’°“¬¿“æ §à“∑’Ë‰¥â®“° §à“∑’Ë‰¥â®“° √âÕ¬≈–§«“¡§≈“¥‡§≈◊ËÕπ
°“√∑¥≈Õß °“√∑”π“¬ (%Error1)
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥ 1.50 1.47 2.04
°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH 18.60 18.39 1.14
ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥ 49.55 48.28 2.63
§à“§«“¡‡¢â¡¢Õß ’ 1.45 1.43 1.39
§à“ ’ L* 0.12 0.11 9.09
§à“ ’ a* 0.54 0.55 1.81
§à“ ’ b* 0.09 0.10 10.00
À¡“¬‡Àμÿ %Error1 = [(§à“∑’Ë‰¥â®“°°“√∑”π“¬-§à“∑’Ë‰¥â®“°°“√∑¥≈Õß)/§à“∑’Ë‰¥â®“°°“√∑”π“¬ x 100
ª√‘¡“≥·Õπ‚∑‰´¬“π‘π∑—ÈßÀ¡¥2 (mg/g dry weight)
°“√μâ“π∑“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH3 (mg/ml trolox)
ª√‘¡“≥ “√ª√–°Õ∫øîπÕ≈≈‘°∑—ÈßÀ¡¥4 (mg/ml gallic acid)
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 √ÿªº≈°“√∑¥≈Õß
®“°°“√»÷°…“°√–∫«π°“√Õ∫·Àâß∑’Ë‡À¡“– ¡¢Õß¥Õ°Õ—≠™—π ®÷ß‰¥â ¿“«–∑’Ë‡À¡“– ¡„π°“√Õ∫
·Àâß¥Õ°Õ—≠™—π¥â«¬μŸâÕ∫‰¡‚§√‡«ø ÿ≠≠“°“» ‚¥¬®–„™âæ≈—ßß“π¢Õß‰¡‚§√‡«ø ÿ≠≠“°“»∑’Ë 3600 «—μμå
‡ªìπ‡«≈“ 20 π“∑’®“°°√«‘‡§√“–Àå¥Õ°Õ—≠™—πÕ∫·Àâß ¡’√âÕ¬≈–º≈º≈‘μ ª√‘¡“≥§«“¡™◊Èπ §à“«Õ‡μÕ√å·Õ°∑‘«‘μ’
ª√‘¡“≥·Õπ‰´¬“π‘π ·≈–§à“ ’ L*, a* ·≈– b* ‡∑à“°—∫ 17.50, 10.20, 0.389, 1.09 ¡‘≈≈‘°√—¡μàÕ°√—¡
43.39, - 0.78 ·≈– 0.87 μ“¡≈”¥—∫ ®“°»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√ °—¥®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™â
§≈◊ËπÕ—≈μ√“‚´π‘° ®÷ß‰¥â ¿“«–∑’Ë‡À¡“– ¡„π°“√ °—¥ “√®“°¥Õ°Õ—≠™—πÕ∫·Àâß‚¥¬„™âπÈ”°≈—Ëπ·≈–
 “√≈–≈“¬‡Õ∑“πÕ≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 50 ‡ªìπμ—«∑”≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘ 45°C ·≈–„™â‡«≈“ 30 π“∑’
´÷Ëß¡’ª√‘¡“≥·Õπ‰´¬“π‘π Ÿß 1.51 ¡‘≈≈‘°√—¡μàÕ°√—¡ ·≈– 1.50 ¡‘≈≈‘°√—¡μàÕ°√—¡ (dry weight) μ“¡≈”¥—∫
„π°“√º≈‘μ¿“§Õÿμ “À°√√¡Õ“®®–¡’°“√‡≈◊Õ°„™âπÈ”°≈—Ëπ‡ªìπ∑”≈–≈“¬‡æ√“–¡’μâπ∑ÿπμË”°«à“ “√≈–≈“¬‡Õ∑“πÕ≈
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